


Three Threats the Plan will Address

• Sea Level Rise

• Storm effects

• Erosion

These forces interact in a synergistic fashion that 
adds to their destructive force.

For example one foot of sea level rise jumps the recurrence level so that the once in one 
hundred year storm now has a return probability of one in fifty. Two feet and that jumps once 
in 25 years and 5 feet is like having a once 100 year storm once a day. 



New NOAA Estimate from Report 
Released January 2017

• Just released NOAA predicts a Global High Estimate 
for the Newport tide gage the 83% confidence 
interval of 9.6 feet. For the built environment we 
need to consider a Extreme High Tide events that 
can add to 1.5 to 2 feet to the average high tide, 
this then would essentially be 12 feet by 2100.

From the report: “The growing evidence of 
accelerated ice loss from Antarctica and Greenland 
only strengthens an argument for considering 
worst-case scenarios in coastal risk management.”

Extreme GMSL by 2200 projected to be 9.7M (31.8 feet). 
This SLR scenario will inundate most every coastal city 
worldwide. 











Flood Zones(2009, left and 2013, right) 
Misquamicut Barrier

2-3 ft reduction in BFE 



These maps are made by consulting firms using assumptions that do not reflect Rhode 
Island conditions.

• For example there is an assumed dune profile that FEMA contractors default to called 
the 540 rule. This dune profile is much larger than our actual dunes. In fact, the 540 
dune is larger in volume in a post storm condition, than our dunes are before the 
storm.

• FEMA has under estimated the wave conditions offshore. The wave conditions are 
used as the input value for their transect model. The recent maps have offshore 
waves from a 100 year event at 4 meters. Hurricane Irene which was a 25 year event 
generated waves offshore of 4.2 meters. The data and model runs for offshore 
conditions in our area show that a 100 year event should be 8 metes. Thus they are 
using half of the value that should be used to run the transect models.

•         Too few transects to represent spatial variability in the study area (violates FEMA 
guidance)

•         1 D wave model (FEMA) cannot capture 2-D wave processes (STWAVE).

Technical Issues with FEMA FIRMs 





“STORMTOOLS FOR BEGINNERS”
Step 1: Enter an address
Step 2: Click on the question you want to answer

“Will future SEA LEVEL RISE affect my property 
(with 2 tides per day, every day)?”

(sea level rise scenario map)



“STORMTOOLS FOR BEGINNERS”
Step 1: Enter an address
Step 2: Click on the question you want to answer
“Is my property vulnerable to STORM SURGE during a 100-year coastal 

storm (e.g. 1938 Hurricane)?”
(flood extent map)



“STORMTOOLS FOR BEGINNERS”
Step 1: Enter an address
Step 2: Click on the question you want to answer

“How DEEP will the water be during a 
100-year coastal storm on my property?”

(water depth map)



NEW STATEWIDE ANALYSIS FOR 
EVERY STRUCTURE IN THE STATE

SLR AND STORM SCENARIOS

• Sea Level Rise (feet)

• 1, 2, 3, 5, 7 

• Storm Return Period (year)

• 10, 25, 100, 500

• Sea Level Rise & Storm Inundation 

• SLR1(10,25,100) - SLR5 (10,25,100)

• SLR2 (10,25,100) - SLR7 (10,25,100)

• SLR3 (10,25,100)











ID LON   LAT
HOUSE 
TYPE

FFE 
(m)

5391 -71.6432 41.3706 6B 0.6

5413 -71.6423 41.3700 6B 0.6

5418 -71.6417 41.3702 6B 0.6

5470 -71.6416 41.3705 6B 0.6

5425 -71.6415 41.3707 5A 0.6

5473 -71.6410 41.3709 6B 0.6

5470

5391

5413

5418

5425
5473

DAMAGE ESTIMATION  - CLOSE UP

HOUSE PARAMETERS

TOPO 
DEM (M)

SURGE  
NAVD88

WAVE 
CREST 
NAVD88

WAVE 
HEIGHT

1.7 4.8 5.8 1.0

2.5 4.8 5.9 1.1

2.7 4.8 5.8 1.0

2.9 4.8 5.8 1.0

2.9 4.8 5.7 1.0

2.5 4.8 5.7 1.0

ENVIRONMENTAL PARAMETERS

54
70









CERI Building Blocks

 Water levels (100 yr.. or specific storm event) for flooding, with or without 
SLR, available from STORMTOOLs. 
(http://www.beachsamp.org/resources/stormtools/)

 Wave estimates (100 yr..) for flood inundated areas, with and without SLR 
based on state of the art wave models.

 Shoreline change (erosion/accretion) estimates based on most recent  2016 
RI CRMC shoreline change maps.

 Damage functions by structure or infrastructure type based on data from 
superstorm Sandy (2012) (US Army Corp of Engineers(ACOE)/FEMA)). 

 Location/identification of individual structures and infrastructure from 
E911 and town and state data bases.





Future

25

Rhode Island’s 
MAPPING
TOOLBOX

1. RIEMA Floodplain 

Mapping Tool

2. Coastal Erosion

Past and Present

3. STORMTOOLS

4. SLAMM

5. MyCoast

6. Coastal Environmental 

Risk Index (CERI) 

7. STORMTOOLS Design Elevation

Future

8. RICRMC Coastal Hazard Viewer
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This project required a coastal hazards analysis as per the Rhode Island Coastal 
Resources Management Council’s regulations.  The Council recommends residential 
applications meet a minimum of a 30 year design life..
Please be advised this project with a stated FFE of 17.23’:

• does meet the anticipated rate of Sea Level Rise (SLR) (for 30 years/3’ SLR)
• does meet applicable the accelerated erosion rate setback
• does not meet the recommended StormTools Design Elevation (SDE) for 
three feet (3’)of SLR.
• does not meet the StormTools Design Elevation (SDE) recommended for 
the submitted/CHA design life    of 50 years/5’ of SLR.                                                                      





Huston’s has been hit with 6, 500 year events since 2010 and two of those are likely to be considered 1000 
year events.  



Where Harris County properties flooded by Harvey were located:
More properties outside of the floodplains flooded during Harvey than within the 
floodplains.

65,131 Outside Floodplains

22,013 500 Year Floodplain

24,068 100 Year Floodplain

Source: Houston Public Works

Note: These numbers exclude properties in Buffalo Bayou and San Jacinto Watersheds that were impacted by the reservoir releases.

Credit: Connie Hanzhang Jin



Hurricane Michael

• Mexico Beach was ground zero for Hurricane 
Michael, destroying 70 percent of the resort 
community’s homes and businesses with its 
Category 5 winds and 18-foot storm surge.

• 80 percent of those structures were uninsured 
because FEMA placed them in flood zone "X" , 
according to a report by My Flood Risk, an 
affiliate of Melbourne, Fla.-based National Flood 
Insurance LLC.



0 ft Sea Level Rise with 100 year storm

Zone Exposed Parcels  Value Exposed ($) Total Parcels (Town) Total Value (Town) Percent Exposed (Town) Percent Value (Town)

Residential 1520 1,061,129,300.00$         5493 2,333,463,700.00$         27.7% 45.5%

Business 26 11,924,600.00$               273 92,829,700.00$               9.5% 12.8%

Civic 10 9,968,600.00$                 22 22,865,800.00$               45.5% 43.6%

Undeveloped 63 15,802,700.00$               132 49,987,700.00$               47.7% 31.6%

Other 0 -$                                    56 20,620,200.00$               0.0% 0.0%

No Zoning 14 29,300.00$                       62 506,200.00$                     22.6% 5.8%

Totals: 1633 1,098,854,500.00$         6038 2,520,273,300.00$         27.0% 43.6%



Marsh Elevation Enhancement: Ninigret Marsh, Charlestown, RI



Marsh Elevation Enhancement: Ninigret Marsh, 
Charlestown, RI
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